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DETAILED ACTION 

Status of Claims 

1 . Claims 1 , 2 and 4-23 are pending and are examined below. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1, 2 and 4-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mikoshiba et al., U.S. Patent No. 6,384,321 in view of MacFarlane, "Ionic liquids 
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based on imidazolium, ammonium, and pyrrolidinium salts of the dicyanamide ion", 
Green Chemistry, 2002. 

Regarding Claim 1 , Mikoshiba et al. teaches an electrolyte, specifically for use in 
a dye sensitized solar cell, comprising a halogen redox pair for improved carrier 
transport, and an ionic liquid. 

Furthermore, Mikoshiba et al. teaches that the ionic liquid can include an 
electrolyte with an imidazolium salt (see column 2, lines 45-50) along with a quaternary 
ammonium salt. Finally, Mikoshiba et al. teaches that a gel electrolyte is preferable in 
solar cell applications. 

Mikoshiba et al. does not teach specifically that dicyanamide can be used as the 

anion. 

Macfarlane et al. teaches an ionic liquid including dicyanoamide anions as 
anions (see introduction at paragraph 2). An ionic liquid is an electrolyte, as an 
electrolyte is merely an electrically conductive composition with free ions. The 
dicyanoamide anions claimed by applicant are analogous to the dicyanamide anions 
taught by MacFarlane, because the molecular structure is identical (compare paragraph 
45 with fig. 1 of MacFarlane). Furthermore, applicant refers to exemplary embodiments 
as both dicyanoamide (see paragraph 45) and dicyanamide (see claim 8). MacFarlane 
specifically teaches that the dicyanamide features strong ionic transportation properties 
(see introduction, fourth paragraph). 

Therefore, it would be obvious to one of ordinary skill in the art to substitute the 
electrolyte taught by Mikoshiba et al. by using the dicyanamide anion taught by 
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MacFarlane because the dicyanamide anion features strong ionic transportation 
properties (see introduction, fourth paragraph). 

Regarding Claim 2, MacFarlane et al. teaches an ionic liquid comprising cations 
with quaternized nitrogen atoms (see, e.g. fig. 1 and synthesis and characterization, 
paragraph 1). 

Regarding Claim 4, Claim 4 is read by the examiner as an intended use claim. 
Therefore, because modified Mikoshiba teaches the electrolyte itself, it renders Claim 4 
obvious. 

Regarding Claim 7, MacFarlane et al. teaches an electrolyte composition 
featuring a dicyanamide anion with a quarternized nitrogen atom. 

Regarding Claims 8 and 9, MacFarlane et al. teaches that the ionic liquid may 
include 1-ethyl-3-methylimisazolium (see table 1 and page 446, paragraph 6). 

Regarding Claim 16, MacFarlane et al. teaches using water as an additive (see 
general synthesis, paragraph 2). 

Regarding Claim 6, Mikoshiba et al. teaches a dye sensitized solar cell (see 
column 2, lines 50-68). 

Regarding Claims 10-12, Mikoshiba etal. teaches a halogen based redox pair 
including a I- and I3-, taught by applicant in claims 1 1 and 12 to be the halide and 
polyhalide used in the present invention (see column 5, lines 25-35). 

Regarding Claim 13 and 14, Mikoshiba et al. teaches a halogen redox pair 
obtained by mixing iodine and iodide ions which includes mixing halide ions with 
halogen molecules (see column 5, lines 25-35). 
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Regarding Claim 15, Mikoshiba et al. teaches the addition of a gelator (see 
column 12, line 65 through column 13, line 5). 

Regarding Claim 17, Mikoshiba et al. teaches a dye sensitized solar cell 
comprising a transparent electrode substrate (2), a working electrode having oxide 
semiconductor particles formed on the transparent electrode substrate (4) with a 
photosensitized dye absorbed thereon, a counter electrode opposed to the working 
electrode (5), and an electrolyte layer (10) in between (see fig. 1 and column18, lines 
30-35, 40-50 and 60-68). 

Regarding Claim 18, Mikoshiba et al. teaches a transparent conducting oxide 
deposited on a transparent substrate (see column 18, lines 30-35). 

Regarding Claim 19, Mikoshiba et al. teaches a glass substrate (see column 19, 
lines 20-25). 

Regarding Claim 20, Mikoshiba et al. teaches a transparent conductive layer 
comprising tin oxide (see column 14, line 65 through column 15, line 5). 
6. Claims 21 -23 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Mikoshiba et al. in view of MacFarlane et al. as applied to Claims 1 , 2 and 5-20 above, 
and further in view of Koyanagi et al., U.S. Publication No. 2003/0150485. 

Regarding Claim 21, Mikoshiba et al. in view of MacFarlane teaches a dye 
sensitized solar cell as discussed above. 

Neither reference teaches the TCO layer with a thickness between .05 
micrometers and 2 micrometers, as Mikoshiba et al. is silence on the thickness of the 
TCO layer, merely stating that the layer must maintain transparency. 
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Koyanagi et al. teaches a .5 micrometer thick TCO layer deposited upon a glass 
substrate (see paragraph 223). 

Therefore, it would be obvious to one of ordinary skill in the art to modify the 
thickness of the transparent conductive oxide layer taught by Mikoshiba et al. by using a 
.5 micrometer thick layer as taught by Koyanagi et al. to maintain transparency of the 
surface, allowing the active area to be exposed to a sufficient amount of light (see 
paragraph 69). 

Regarding Claim 22, Mikoshiba et al. teaches a dye sensitized solar cell as 
discussed above. Additionally, Mikoshiba et al. teaches that titanium oxide 
semiconductor particles are used. 

Mikoshiba et al. does not specifically teach that the metal oxide semiconductor 
layer having a thickness between .5 and 50 micrometers, nor does Mikoshiba et al. 
teach that the metal oxide semiconductor layer has a particle diameter between 1 and 
1000 nm because Mikoshiba et al. is silent on thickness and particle size. 

Koyanagi et al. teaches a titanium dioxide metal oxide semiconductor layer (see 
paragraph 16) with particles having a crystalline diameter ranging from 5 to 50 nm (see 
paragraph 17). Additionally, Koyanagi et al. teaches that the thickness of the metal 
oxide semiconductor film should be between .1 and 50 micrometers (see paragraph 17). 

Therefore, it would be obvious to one of ordinary skill in the art to modify the 
metal oxide semiconductor film thickness and the particle diameter taught in the dye 
sensitized cell taught by Mikoshiba et al. by using the values taught by Koyangi et al. 
because the Koyangi et al. design increases the efficiency of the device by allowing 
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electrons to move rapidly through the high surface area of the metal oxide film (see 
paragraphs 6 and 8). 

Regarding Claim 23, Koyanagi et al. is silent on the photoelectric conversion 
efficiency, although Koyanagi et al. teaches that the advantages of the device taught 
include improved efficiency. 

However, because all positively recited structural limitations are taught between 
the combination of MacFarlane with Mikoshiba et al. and Koyanagi et al., it is the 
examiner's position that the claim 23 efficiency limitation is met, or, alternatively, would 
be an obvious optimization for one of ordinary skill in the art. 

Furthermore, Mikoshiba et al. teaches that electrolyte composition has an effect 
on energy conversion efficiency (see column 2, lines 35-40). Therefore, Mikoshiba et 
al. identifies conversion efficiency as a known results effective variable. The discovery 
of an optimum value of a known result effective variable, without producing any new or 
unexpected results, is within the ambit of a person of ordinary skill in the art. See In re 
Boesch, 205 USPQ 215 (CCPA 1980) (see MPEP § 2144.05). Therefore, it would be 
obvious to one of ordinary skill in the art to maximize conversion efficiency using the 
parameters of electrolyte composition, along with the selection of materials, because 
conversion efficiency directly correlates with performance (see column 2, lines 35-40). 
Response to Arguments 

Applicant's arguments have been fully considered and are not persuasive. 
Applicant argues that, due to the low viscosity of the dicyanamide of MacFarlane, it 
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could not be combined with the gel electrolyte of Mikoshiba. This argument is not 
persuasive. 

Mikoshiba et al. teaches a gel electrolyte that may use any number of anions. In 
particular, some of the anions taught by Mikoshiba are similar to the dicyanamide anion. 
The high viscosity of the electrolyte, however, is given by other components, and 
therefore, the low viscosity of the dicyanamide is irrelevant. 

Applicant also argues that the present dicyanamide shows unexpected results. 
This argument is likewise unpersuasive because, although applicant shows the 
experimental data, there is no evidence that these results would be unexpected. The 
dicyanamide is taught, as is the process of using similar anions in gel electrolytes. 
Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW T. MARTIN whose telephone number is 
(571 )270-7871 . The examiner can normally be reached on 8:30 to 5:00 EST Monday 
through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer Michener can be reached on (571)272-1424. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jennifer K. Michener/ 

Supervisory Patent Examiner, Art Unit 1795 



/MATTHEW T MARTIN/ 
Examiner, Art Unit 1795 



